M
ansonella ozzardi, one of many filarial nematodes exclusively found in parts of Latin America, is one of two Mansonella sp which cause mansonelliasis, an infestation first described by Sir Patrick Manson, the founder of the field of tropical medicine [1] [2] . The third-stage larvae of this vector-borne human parasite is transmitted into its primary host, a human, by small blood-sucking arthropods namely, midges or black flies [3] . The first vector, a small biting midge (Culicoidesfurens) breeds on sandy beaches near the sea [4] .
The second vector, the blackfly is a larger blood-sucking insect and there are two species of black flies (Simuliumamazonicum and Simuliumneavei) which can transmit the disease [4] . Both S. amazonicum and S. Neavei breed in fast-flowing streams and rivers [4] . We report a case of mansonelliasis presenting with fluctuating upper eyelid swelling. To our knowledge there are no previous reports of orbital invasion by Mansonella ozzardi in humans.
Case Report
A 33-year-old male presented with an intermittent left upper eyelid swelling. Of note he travelled to Tulum in Mexico close to a nature reserve where only biodegradable insect repellents could be used and also fresh water pools which both him and his partner swam in. The initial presentation had resembled asymmetrical blepharitis and he received a 6-week course of doxycycline for this. He also underwent an incision and curettage procedure for a left upper eyelid swelling which was thought to be due to a chalazion one month prior to his referral to us. Although the eyelid swelling improved initially it recurred upon cessation of doxycycline ( Figure 1A) . He was prescribed a 10d course of oral ciprofloxacin with which the eye lid swelling reduced. He was still on oral ciprofloxacin when he was referred to us for further investigation/treatment. A computed tomography (CT) scan of his orbits showed a soft tissue swelling in the supero-temporal orbit with some possible lacrimal gland involvement ( Figure 1B ). Apart from a slightly raised absolute eosinophil count of 0. A magnetic resonance imaging (MRI) scan showed abnormal soft tissue in the superior aspect of the left orbit intimately related to the superior orbital margin ( Figure 1C ). This abnormal tissue was seen above the levator palpebrae superioris. There was also a small focal soft tissue lesion measuring approximately 8 mm in diameter which abutted the bone. There was no bony erosion. There was involvement of the adjacent fat extending to the lacrimal gland with enhancement of soft tissue adjacent to the tensor inter-muscularis muscle. He underwent an exploration and biopsy of his left superior orbital abnormal tissue. During this procedure a white hairlike structure, possibly a part of a parasitic worm, was also revealed and it was sent for histology with the other biopsy samples taken. The histological analysis showed no evidence of neoplasia but there was marked eosinophilia and granulomatous inflammation. Filarial serology test was positive (level 3) and filarial blood films (with haemo-concentration) were positive for Mansonella ozzaardi microfilariae. Treatment with two doses of ivermectin 200 μg/kg was administered. A repeat filarial blood film test confirmed clearance of microfilariae parasites. There was no recurrence of the left orbital infection after the anti-parasitic treatment during the subsequent 2y follow up. A repeat MRI scan was performed four months after ivermectin treatment (5mo after surgical exploration) and this showed resolution of the left superotemporal mass ( Figure 1D, 1E) .
Mansonella ozzardi parasitic infestation in the orbit
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DISCUSSION
Humans are the only known vertebrate host for Mansonella ozzaardi [5] . Females of both vectors of Mansonella ozzaardi require a blood meal for the maturation of their eggs. During a blood meal, an infected female midge or blackfly introduce third-stage filarial larvae onto a human via the bite wound on the skin [5] [6] [7] . These larvae develop into adult male and female nematodes in humans and may grow up to several centimetres in length [7] . These adult female worms produce non-periodic unsheathed microfilariae that circulate in peripheral blood throughout the day and night [5] [6] [7] . During a blood meal from an infected host these microfilariae enter the gastrointestinal system of the arthropod [5] [6] [7] . After ingestion, microfilariae penetrate the insect's gut and go through several maturation stages in the thoracic muscles over 6 to 12d to become a thirdstage larvae before migrating to the head and proboscis, where they can be transferred to another human through an insect bite [5] [6] [7] . Presentation The clinical features of mansonelliasis are nonspecific and the infected individuals are often asymptomatic. Some individuals may develop headache, fever, arthralgia, pulmonary symptoms, lymphadenopathy and hepatomegaly [8] . Microfilariae of Mansonella ozzardi can also invade the skin and cause pruritus [8] . A significant proportion of the affected individuals may suffer from microfilarial invasion of the corneal tissues resulting in parasitic keratitis [8] [9] [10] . The history of the skin rash in our patient and his partner may be related to skin involvement by Mansonella ozzardi during the early stage of the disease. Orbital Involvement The orbital invasion by Mansonella sp has not been reported previously in the medical literature to our knowledge and this is the first reported case of orbital manifestations of Mansonella ozzardi infestation. Many filarial nematodes and their products have found to trigger an inflammatory response [8] . This may explain the redness, swelling and the eosinophilia in his blood film. Both macroscopically and microscopically the abnormal tissue removed during orbital biopsy was thought to be parasitic and strongly suggestive of the presence of adult Mansonella ozzardi in the orbit. Investigations In the infected individuals the microfilariae of Mansonella ozzardi can be identified by simple light microscopy examination of Giemsa-stained thin or thick smears of peripheral blood [11] . Although they require a minimal amount of reagents and equipment, the sensitivity of this method may be hampered by the sparseness of organisms on the slide. Therefore, concentration techniques such as density gradient centrifugation, haemolysis and filtration of the blood through a polycarbonate membrane, which retains the parasite, are preferred [12] [13] [14] . Knott's technique, one of the simplest known, uses 2% formalin in distilled water to concentrate the parasite [11] . In addition antigen detection assays and polymerace chain reaction (PCR) can also be useful in the identification of the disease [15] [16] [17] [18] [19] . The newer techniques such as DNA sequence comparisons can be used for characterizing proposed new strains. In addition, in several epidemiological studies, high grade eosinophilia has been observed to be associated with Mansonella ozzardi infestation [20] . Treatment Therapy for mansonelliasis is challenging because there is no standard drug recommended for its treatment [21] . The introduction of ivermectin (Mectizan ® ) in 1987 has changed the face of tropical medicine perhaps more than any other drug in the past century [22] . Ivermectin possesses an unusually broad spectrum of potent activity against Mansonella ozzardi and several investigators have shown the safety and efficacy of this drug in patients with mansonelliasis [21, [23] [24] . Adverse Effects of Ivermectin Krolewiecki et al [25] reported two cases of serious anaphylactic reactions after treatment with oral ivermectin in two patients with Mansonella ozzardi infestations [25] . Both these patients had suffered systemic and respiratory symptoms and recovered without sequelae. In spite of the anaphylactic reaction in both has shown clearance of microfilaremia in both cases. Due to its scarcity except in Latin America and in the absence of specific signs/symptoms Mansonella ozzardi infestation may pose a diagnostic dilemma when patients present to the eye units elsewhere. It is vital to take a detailed travel history and to exclude possible endemic infections/infestations to the geographical areas visited when an unusual pathophysiology is suspected in an individual concerned.
